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(54) THREE-DIMENSIONAL MULTIPLE-CHIP SEMICONDUCTOR DEVICE THAT CAN BE LAMINATED AND 
ITS MANUFACTURE 

(57)Abstract 

PURPOSE: To connect a one-chip carrier to another chip carrier to each other by solder 
junction in a three-dimensional multiple-chip module(MCM) that can be laminated. 
CONSTITUTION: In an upper chip carrier, solder balls 23 are provided at the lower 
surface of a substrate 46. In a lower chip carrier, solder balls 16 are provided at the 
upper surface of the substrate, and solder balls 15 are provided at the lower surface. A 
lid 60 is used, and a device 50 can be sealed. The height of the lid serves the role of a 
natural stand-off projection between the levels of the carriers and serves the role of a 
sandglass-shaped solder junction 29, which extends the withstanding life time of the 
junction to the maximum. A heat sink, which further enhances the thermal dissipation of 
the MCM, can be readily applied in this laminating method. Furthermore, since each 

substrate can mount a plurality of chips, the module can accept the increases in three- dimensional chip density, 
at the same time as the increase in a flat-plane chip density. 
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"* NOTICES * 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Are the semi-conductor multi chip module (8) in which a laminating is possible, and said module is made 
of .thermal-conductivity ingredient The solder bump of plurality [ front face / the up front face of a carrier, and / 
both / pars-basilaris-ossis-occipitalis ] It is made at said lower part chip carrier substrate (12) with the 1st semi- 
conductor die (10); thermal-conductivity ingredient pasted up electrically and physically. (15) — and lower part 
chip carrier substrate (12); which has a solder pad (16) — The upper part chip carrier substrate which has an up 
front face and a pars-basilaris-ossis-occipitalis front face (20); It is mounted in two or more solder bumps (23); in 
the pars-basilaris-ossis-occipitalis front face of said upper part chip carrier substrate (20), and said upper part 
chip carrier substrate (20). In the 2nd semi-conductor die (18) combined electrically, said lower part carrier (12) 
and said upper part substrate (20) by joining said solder bump (23 16) The semi-conductor multi chip module 
which is characterized by being constituted by 2nd semi-conductor die (18); characterized by connecting 
electrically mutually and in which a laminating is possible. 

[Claim 2] Are the semi-conductor multi chip module (59) in which a laminating is possible, and said module is 
made from rthermal-conductivity ingredient. On both the up front face of a carrier substrate (52), and a pars- 
basilaris-ossis-occipitalis front face The 1st semi-conductor die pasted up on the lower part chip carrier 
substrate (52); aforementioned lower part chip carrier substrate (52) which has two or more solder bumps (15) 
and solder pads (16) electrically and physically (50); It is made from the thermally conductive ingredient. Two or 
more solder bumps in the pars— basilaris-ossis-occipitalis front face of the upper part chip carrier substrate (46); 
aforementioned upper part chip carrier substrate (46) which has an up front face and a pars-basilaris— ossis- 
occipitalis front face (23); It is mounted in said upper part chip carrier substrate (46). In the 2nd semi-conductor 
die (10) combined electrically 2nd semi— conductor die (10); characterized by said lower part chip carrier substrate 
(52) and said upper part chip carrier substrate (46) of each other being electrically connected by the soldered 
joint (29), and said 1 st [ the ] The semi-conductor die is covered. Said upper part chip carrier substrate (46), The 
semi-conductor multi chip module which is characterized by being constituted by cover (60); which commits the 
mating-standofF projection for making the soldered joint (29) of a sandglass configuration between said lower part 
CH1PPE carrier substrates (52) and in which a laminating is possible (59). 

[Claim 3] Are the semi-conductor multi chip module (25) in which a laminating is possible, and said module is 
made from rthermal-conductivity ingredient. On both the up front face of a lower part chip carrier substrate (26), 
and a pars-basilaris-ossis-occipitalis front face The 1st semi-conductor die pasted up on the lower part chip 
carrier substrate (26); aforementioned lower part chip carrier substrate (26) which has two or more solder bumps 
and solder pads (15 16) electrically and physically (10); It is made from the thermally conductive ingredient. Two 
or more solder bumps on the pars-basilaris-ossis-occipitalis front face of the upper part chip carrier substrate 
(30); aforementioned upper part chip carrier substrate (30) which has an up front face and a pars-basilaris-ossis- 
occipitalis front face (23); It is mounted in said upper part chip carrier substrate (30). In the 2nd semi-conductor 
die (18) combined electrically said lower part chip carrier substrate (26) and said upper part chip carrier substrate 
(30) by soldered joint (29) Said 1st semi-conductor die (10) is covered. The 2nd semi-conductor die 
characterized by connecting electrically mutually (18); Said upper part chip carrier substrate (30), In order to raise 
cover (28); and heat leakage which commit the mating-standoff projection for making the soldered joint (29) of a 
sandglass configuration between said lower part chip carrier substrates (26) The semi-conductor multi chip 
module which is characterized by being constituted by heat sink (40); pasted up on the up front face of said lower 
part chip carrier substrate (26) and in which a laminating is possible. 

[Claim 4] It is the approach of manufacturing the semi-conductor multi chip module (59) in which a laminating is 
possible. The phase of forming the lower part chip carrier substrate (52) with which said approach is made 
from rthermar-conductivity ingredient; two or more solder bumps and solder pads (15 16) on both the up front 
face of said lower part chip carrier substrate (52), and a pars-basilaris-ossis-occipitalis front face The phase of 



"1st semi-conductor die (50) The phase electrically combined with said lower part chip carrier substrate (52); A 
cover (60) is placed on said 1st semi-conductor die. The phase of working a mating-standoff projection; It is the 
phase of forming the upper part chip carrier substrate (46) made from a thermally conductive ingredient. The 
phase of forming the upper part chip carrier substrate (46) with which said upper part chip carrier substrate has 
an up front face and a pars-basilaris-ossis-occipitalis front face; on the pars-basilaris-ossis-occipitalis front face 
of said upper part chip carrier substrate (46) The phase of making two or more solder bumps (23) putting; the 2nd 
semi-conductor die (10) The phase mounted in said upper part chip carrier substrate (46); said semi-conductor 
die (10) The phase electrically combined with said upper part chip carrier substrate (46); with the location of a 
solder bump and a solder pad (15, 16, 23) A reflow of phase; which adjusts said upper part chip carrier substrate 
(46) with said lower part chip carrier substrate (52), said solder bump, and the solder pad is carried out together. 
How to manufacture the semi-conductor multi chip module which is characterized by being constituted by phase; 
which attains a physical connection and electrical installation (29) and in which a laminating is possible. 
[Claim 5] It is the approach of manufacturing the semi-conductor multi chip module (59) in which a laminating is 
possible. The phase of forming the lower part chip carrier substrate (26) with which said approach is made 
from ±hermal-conductivity ingredient; two or more solder bumps (15) and solder pads (16) on both the up front 
face of said lower part chip carrier substrate (26), and a pars-basilaris-ossis-occiprtalis front face The phase of 
mounting the phase; 1st semi-conductor die (50) made putting on said lower part chip earner substrate (26); said 
1st semi-conductor die (10) The phase electrically combined with said lower part chip carrier substrate (26); A 
cover (28) is placed on said 1st semi-conductor die (10). The phase of working a mating-standoff projection; It is 
the phase of forming the upper part chip carrier substrate (30) made from a thermally conductive ingredient The 
phase of forming the upper part chip carrier substrate (30) with which said upper part chip carrier" substrate has 
an up front face and a pars-basilaris-ossis-occipitalis front face; on the pars-basilaris-ossis-occipitalis front face 
of said upper part chip carrier substrate (30) The phase of making two or more solder bumps (23) putting; the 2nd 
semi-conductor die (18) The phase mounted in said upper part chip carrier substrate (30); said semi-conductor 
die (18) The phase electrically combined with said upper part chip carrier substrate (30); with the location of said 
solder bump and a solder pad (15, 16, 23) The phase of adjusting said upper part chip carrier substrate (30) with 
said lower part chip carrier substrate (26); A reflow of both said solder bump and the solder pad is carried out 
How to manufacture the semi-conductor multi chip module which is characterized by being constituted by phase; 
which pastes up phase; and the heat sink which attain a physical connection and electrical installation (29) on the 
front face of said lower part chip carrier substrate (26) and in which a laminating is possible. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Generally this invention specifically relates to the three-dimension semi-conductor multi 

chip module in which a laminating is possible about a semiconductor device. 

[0002] 

[Description of the Prior Art] The closure of current and almost all the large-scale integrated circuits (IC) is 
carried out to the package made from plastics or a ceramic, and in order to solder to a printed circuit (PC) plate 
from this package, the metal lead for inserting in a socket is extended. Usually, these IC packages are constituted 
as the dual in-line (DIP) one or a quad flat (quad-flat) package. In most examples, although put only into one IC in 
one package, occasionally it may be put into two or more chips into one package. Since especially the package of 



•circuit board) when using a socket, circuit density does not become so high as a result of such a package 
technique. 

[0003] Moreover, like all other things of electronic equipment, it was miniaturizing and accelerating and 
densification of the printed circuit board is carried out When the component-side product is restricted, or when it 
is required that it should approach and a circuit element should be installed from the requirements for 
consideration about a rate, a compacter package technique is needed. Such a technique is KOFAIADO (the 
configuration which cofired ceramic substrate ** uses is taken, on this substrate, IC pastes a ceramic mounting 
front face directly with a non-packed gestalt, and wirebonding is carried out to the electric conduction field on 
this front face of mounting, it is reversed, for example, direct continuation is carried out to the metallizing field on 
a ceramic mounting front face by the solder bump technique.). However, there are some limitations in this multi 
chip module (MCM) technique. In order to interconnect two or more ICs in an one ceramic mounting front-face 
top, it is the pattern which avoids a crossover desirably and it is necessary to put a metallic material. Moreover, 
on the surface of many, covering of the metallic conductor of very minute resolution is difficult Although 
multilayer interconnect is also possible, occasionally severe high costs may start and a limitation is in a thermal 
power dissipation function under air quenching. Moreover, direct adhesion of a chip has constraint that there is no 
burn-in function before a module assembly, and the repair after substrate mounting is also difficult for rt 
Furthermore, regardless of activity and passivity, to a circuit, when components are required, discrete part must 
be used from the problem of the size accompanying this, and a mounting device. 

[0004] Nevertheless, the appearance of MCM brings **** better ****** to the packaging of IC. The time delay 
during a chip decreases, an electric noise and a cross talk decrease, and size becomes small. Moreover, the chip 
to be used can be enlarged and the I/O lead count per multi chip module increases sharply. However, in spite of 
the advantage of these versatility, current MCM has a series of problems. The problem of heat control is large. 
The heat generated from two or more devices must be removed. The whole heat path from a die to a die attach, a 
substrate, and a heat sink should be taken into consideration as the consistency of the gate on one chip 
increases. Thermally conductive ceramics, such as single crystal silicon and alumimium nitride, and silicon carbide, 
are excellent in the heat transfer function or the heat equalization function compared with a conventional ceramic 
ingredient and a conventional printed circuit board ingredient Moreover, it has effect in the dependability of 
solder, wire bond, and electrical connection also with a gradually big change of heat In order to make an MCM 
design successful, balance must actually be maintained between the ingredient which has the individual most 
effective conductivity, and the ingredient with which the coefficient of thermal, expansion is collectively alike. 
[0005] While inspecting all dies with a probe one by one before assembly conventionally, an important unit 
performs a burn-in under the conditions which accelerated aging, and makes a next system-failure generating risk 
the minimum. A burn-in is carried out in order to eliminate a weak device, and a burn-in is performed to the 
device usually packed rather than the nakedness chip. Almost all the burn-ins failure relates to the device or die 
which considers the weak oxidization gate as a cause. When adopting a bum-in to MCM, this process should be 
carried out on the packed module level. The fault of the burn-in in module level is that 1% of die in a module * 
causes a failure, and must be exchanged for another good die with a suitable removal procedure. 
[0006] In another MCM approach, a nakedness chip is interconnected not along with XY flat surface but along 
with the Z-axis. Compared with the flat-surface multichip substrate, three-dimension packaging offers a higher 
memory consistency, and is reducing the required interconnect consistency. Consequently, it is expected that the 
connection system which links MCM, discrete part, and a passive component is extended to Z shaft orientations 
which make a right angle to a substrate. The three-dimension packaging of IC brings about an advantage in many 
fields. For example, it can use for the memory of a supercomputer with important rate and densification, or large- 
scale cache memory with important access time and densification. 

[0007] The one approach of interconnecting a nakedness chip is repeating a chip and forming one cube. A chip 
interconnects on the same thin film as a TAB film one by one by the gold streak beforehand, before forming a 
cube. After passing an electric trial and a bum-in, using a TAB film, they are accumulated on each and paste up. 
The first fault of this configuration is that heat leakage is restricted. Moreover, if the cube of this chip is once 
formed and it is mounted on a substrate, since it will very be hard coming to carry out rework of next chip failure 
and it will include a redundancy chip in a laminating, the cost of the whole module becomes high. 
[0008] The super-high density MCM builds this three-dimension approach into a flat-surface multi chip module 
ideally. There was the approach of carrying out the laminating of the pin grid array (Pin Grid Arrays) (PGA), and 
forming MCM 20 years before. A copper pin is attached to a lower substrate by the conventional approach. 
Subsequently to a chip carrier substrate, flip chip mounting of the semi-conductor die is carried out An aedeagus 



electrically by the approach of joining interconnect by solder. These interconnect is located around each 
substrate and a chip configuration, as a result the chip consistency in each level become easy to receive a limit 
by this. The copper pin and aedeagus of PGA offer a mating standoff between carriers, and they are maintaining it 
so that it may not damage each other. 
[0009] 

[Problem(s) to be Solved by the Invention] For this reason, in order to make the design of MCM successful, power 
allocation, heat leakage, and temperature should be begun, and a trial, a burnHn, and rework should be taken into 
consideration. The difficulty [ MCM ] of a design is that an electrical property, a mechanical characteristic, and a 
heat characteristic find and assemble the ingredient blended proper. The trade-off is almost always required and 
it is common that it also changes with applications. While satisfying all the design bases expressed above, the 
needs to the easy super-high density MCM of manufacture with the high cost effectiveness exist. 
[0010] 

[Means for Solving the Problem] Based on this invention, the laminating semi-conductor multi chip module which 
has a lower part chip carrier substrate, an upper part chip carrier substrate, and a semi-conductor die is offered. 
The lower part chip carrier is made from the thermally conductive ingredient, and has two or more solder bumps 
on both the top face and the base. The upper part chip carrier substrate is also made from the thermally 
conductive ingredient and it has two or more solder bumps on the base. Even if few per substrate, a semi- 
conductor die is the rate of one piece, and is pasted up electrically and physically to a lower part and an upper 
part chip carrier substrate. The property and advantage of the above and others will be more clearly grasped from 
the following detailed explanation together with an accompanying drawing. The important things which should be 
pointed out are that drawing is not necessarily shown by exact scale, and that other examples of this invention 
which is not shown concretely may exist. 
[0011] 

[Example] If this invention is used, the desirable property of the three-dimension multi chip module described 
previously can be satisfied, and a semi-conductor can be packed to high density, without seldom making 
Substrate area of XY flat surface into a sacrifice. This invention makes it possible to carry out the laminating of 
the multi chip module to Z shaft orientations. Furthermore, this invention offers the approach of manufacturing 
^/such a module. The sectional view of the laminating multi chip module 8 based on this invention in front of a 
solder reflow is shown in drawing 1 . The semi-conductor die 10 is mounted on the lower part chip carrier 
substrate 12. Electrical connection between the semi-conductor die 10 and the lower part chip carrier substrate 
1 2 is performed by carrying out bonding of the wire 13 in the conventional way. Moreover, the closure of the 
semi-conductor die 10 is carried out with a sealing agent 14, and this can make it from the conventional sealing 
agents, such as closure resin or the GUROBU top (glob top), or other suitable ingredients. As for the lower part 
chip carrier substrate 12, it is desirable to form with thermally conductive ingredients, such as alumimium nitride 
or silicon. Although printed circuit board material, such as FR-4 r can also be used, this ingredient does hot have 
thermal conductivity like a ceramic or silicon. When choosing PC plate, the big inconsistency of thermal expansion 
must also be taken into consideration. However, that it is low cost will become sufficient motive which a user 
accepts. 

[0012] Moreover, as shown in drawing 1 , the lower part chip carrier substrate 12 has two or more solder bumps 
1 5 on the base of a substrate. These solder bumps 1 5 are used for mounting the lower part chip carrier substrate 
1 2 in an actual PC board (not shown). Furthermore, the lower part chip carrier substrate 1 2 has two or more 
solder pads or bumps 1 6 also on the top face of a substrate. The solder pad 1 6 serves to connect the lower part 
chip carrier substrate 1 2 to another chip carrier mounted on this. 

[0013] Moreover, another semi-conductor die 18 mounted in drawing 1 on the upper part chip carrier substrate 
20 is shown. The wire 21 by which TAB bonding was carried out to the substrate performs electrical connection 
between the semi-conductor die 18 and the upper part chip carrier substrate 20. Moreover, the closure of the 
semi-conductor die 1 8 is carried out with a sealing agent 22, and this can make it from the conventional sealing 
agents, such as closure resin or the GUROBU top, or other suitable ingredients. If it has consistency proper 
because of a soldered joint of the lower part chip carrier substrate 12 and the upper part chip carrier substrate 
20, the solder bumps 1 6 and 23 will join together and a small solder column will be formed. 

[0014] In this example, the lower part chip carrier substrate 12 and the upper part chip carrier substrate 20 have 
through hole Bahia 24, in order to perform mutual electrical connection and electrical connection with other 
substrates. However, a multilayer chip carrier substrate can also be used for the same purpose of making 
electrical connection with another substrate. 



this example are completely as the same as drawing 1 examined, the same number is attached. In this example, 
one semiconductor device 27 is mounted on the lower part chip carrier substrate 26. The thermally conductive 
cover 28 has covered the semiconductor device 27. A cover 28 can also perform work of the mating^standoff 
projection for making the soldered joint 29 of a sandglass configuration. This sandglass configuration is the 
maximum length ****** about time amount until the failure of soldered joint 29 occurs with fatigue stress. In 
order to attain the sandglass configuration of soldered joint 29, it is necessary to optimize the size of the solder 
bump who stated by drawing 1 , or pads 1 6 and 23 according to the height of a cover. If a proper place does not 
have a cover, the solder bump of the upper part and a pars basilaris ossis occipitalis will coalesce between solder 
reflow processes, and will form one big solder bump. Although it is permissible also in this configuration, the 
sandglass configuration is more more desirable for an endurance life. On the upper part chip carrier substrate 30, 
two semiconductor devices 32 and 34 are mounted with the stagger configuration. The upper part chip carrier 
substrate 30 is pasted, and a heat sink 40 can radiate the heat from the lower part semiconductor device 27 
through the thermally conductive upper part chip carrier substrate 30 and a thermally conductive cover 28 with 
this heat sink. When using the 3rd level chip carrier, in order that what should be careful of may carry out 
staggering also to the upper level semiconductor device further and may carry out stripping of the heat from a 
lower level semiconductor device, it is having to enable it to paste up a heat sink. The 2nd heat sink 41 is 
mounted on a heat sink 40, and forms a laminating cooling-fin configuration. In order to raise the heat leakage 
level of MCM, the available volume on the PC board which is completely possible also for adding a heat sink 
further on a heat sink 41, and mounts MCM in that case is only restricted. 

[0016] Moreover, the approach of carrying out the laminating of the chip carrier, in order to make three- 
dimension MCM is also based on this invention. The sectional view of the chip carrier (populated) 42 by which the 
POPYU rate was partially carried out to drawing 3 is shown. As shown in drawing 3 , a semiconductor device 44 is 
mounted on the chip carrier substrate 46. By a diagram, the chip carrier substrate 46 serves as a multilayer. What 
should be careful of is making it a multilayer or being able to have through hole Bahia, in order that any chip 
carrier substrate of an example may make electrical connection of a device and a substrate possible. 
Subsequently, two or more solder bumps or balls 23 which have a specific solder presentation are put on the base 
of the chip carrier substrate 46. For example, this solder has the very good ratio of lead and tin in the 
presentation of 80:20, or other practical solder presentations. Electrical connection is made through the multilayer 
interconnect 47 between a semiconductor device 44 and the solder bump 23. A chip carrier 42 can carry out a 
trial and a bum-in behind, before putting the solder bump 23. 

[0017] The sectional view of the chip carrier 48 by which the POPYU rate was completely carried out to drawing 
4 is shown. A semiconductor device 50 is mounted on the chip carrier substrate 52. it is shown in drawing 4 — as 
— a semiconductor device 50 — C — although shown by the solder bump 53 4 law as a pad array carrier (Pad 
Array Carrier) (PAC) mounted on the substrate 52, the mounting approach in which other operations are possible 
can also be used. As for the solder bump 23, it is [ two or more solder bumps or balls 16 3 desirable that it is a 
different presentation, and they are put on the top face of the chip carrier substrate 52. The ratio of lead and: tin 
can make the solder bump 1 6 from 60:40 or the alloy presentation of another ratio. The reason for using the 
solder of a different alloy presentation on each chip carrier substrate is for making rework easy and preventing 
remelting of the soldered joint in a consecutive solder reflow. An example of the reflow actuation phase of the 
consecutiveness considered is carrying out the laminating of the 3rd carrier on a multi chip module. Since a 
soldered joint is removed using a focusing beam of light rework can also be simplified. Therefore, it is desirable 
during remelting of solder not to check other interfaces of solder and a substrate. Besides the solder bump 1 6 in 
the upper part of the chip carrier substrate 52, two or more solder bumps 15 are also put on the base of a 
substrate 52. These solder bumps 16 are used for mounting perfect MCM in a PC board (not shown). Since these 
solder bump stated previously, it is [ the solder bump 23 or the solder bump 1 6 ] desirable that it is a different 
presentation also here. 

[0018] Chip carriers 42 and 48 can carry out a trial and a burn-in separately, respectively, before assembling 
Laminating MCM. It is shown in drawing 5 , one example 49, i.e., laminating three-dimension MCM, of this invention. 
In the laminating process, the solder bumps' 1 6 and 23 array should be mutually adjusted proper in front of a 
solder reflow in two chip carrier substrates 46 and especially 52 rows. The example of proper adjustment is shown 
in drawing 1 . In a solder reflow process, as shown in drawing 5 , the solder bumps 16 and 23 coalesce and one 
soldered joint column 58 is formed. Since both the solder bumps of the upper part and a pars basilaris ossis 
occipitalis are fused and one interconnect is formed without the weak point of junction like [ in the case of a 
copper pin ], this configuration should become what has nearby dependability higher than the solder which joins 



T001 9] One variation of this invention is shown in drawing 6 . The sectional view of a laminating MCM 59 is shown. 
The thermally conductive cover 60 is added to this laminating configuration, and the mating standoff for soldered 
joint 29 is formed. For the physical constraint which a cover 60 imposes, the soldered joint 29 has taken the 
sandglass configuration, and since the stress currently concentrated on the edge of junction decreases, this 
configuration lengthens the endurance life of junction. 

[0020] The first advantage of the process which makes Laminating MCM is being able to carry out assembly, a 
trial, and a bum-in to the chip carrier of each level, before assembling a module. Therefore, use of the defective 
which leads to the increase of cost, or a redundancy chip set is avoidable. Moreover, rework of this invention can 
also be carried out easily. By the approach of guessing hot blast locally, a soldered joint or a solder column is 
picking-removed, respectively, and can be re-joined. 

[0021] Drawing included the above-mentioned explanation and here shows many advantages relevant to this 
invention. Moreover, that the configuration of this three-dimension MCM is an efficient heat leakage unit became 
whether to be **. The array of a solder column commits the cooling fin for promoting the natural heat convection 
from a module. That the three-dimension multi chip module which satisfies completely the needs and advantage 
which were described previously and in which a laminating is possible is offered based on this invention becomes 
whether to be **. Although this invention is explained with reference to a concrete example, it does not mean 
that this invention is limited to the these-illustrated example. This contractor will admit that deformation and a 
variation are possible, without deviating from the intention of this invention. For example, a dummy solder bump 
can also use it for supporting a lower part chip carrier mechanically, and either of the advantages of tooth-space 
saving in the electrical property of laminating three-dimension MCM or XY flat surface of a laminating 
configuration is not affected in that case, moreover, the important thing which should be careful of is never in this 
invention 7 by what is limited only to a laminating pad array carrier, and are things, the suitable approach of 
mounting the packed semiconductor device in a chip carrier substrate, and combining electrically — it is — in 
addition — and any may be used if it is the approach of making the laminating of a substrate possible. Therefore, 
it has the intention of this invention including all variations and deformation belonging to an attachment claim. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

rDrawing 11 It is the sectional view in front of a solder reflow of the laminating three-dimension semi-conductor 
multi chip module (MCM) based on this invention. 

ItH-awing 2] It is the sectional view of the laminating three-dimension semi-conductor MCM which has a heat sink, 
and one example of this invention is shown. 

rDrawing 3] It is the sectional view of the semiconductor device mounted in the chip carrier substrate which has 
a solder bump on the lower front face of a substrate, and one phase which assembles the three-dimension semi- 
conductor MCM is shown based on this invention. 

drawing 41 It is the sectional view of the semiconductor device mounted on the chip earner substrate which has 
a solder bump on both the lower part of a substrate, and an up front face, and one phase which assembles the 
three-dimension semi-conductor MCM is shown based on this invention. 

drawing 51 It is the sectional view of the laminating three-dimension semi-conductor MCM. and one example of 
this invention is shown. 

[Drawing 6] It is the sectional view of the laminating three-dimension semi-conductor multi chip module equipped 



[Description of Notations] 

8 Multi Chip Module in which Laminating is Possible 
10 Semi-conductor Die 

12 Lower Part Chip Carrier Substrate 

13 Wire 

14 Sealing Agent 

15 Solder Bump 

16 Solder Pad 

1 8 Semi-conductor Die 

20 Upper Part Chip Carrier Substrate 

22 Sealing Agent 

23 Solder Bump / Ball 

24 Through Hole Bahia 

25 Laminating Multi Chip Module 

26 Lower Part Chip Carrier Substrate 

27 Semiconductor Device 

28 Cover 

29 Soldered Joint 

30 Upper Part Chip Carrier Substrate 
32 34 Semiconductor device 

40 41 Heat sink 
42 Chip Carrier 
44 Semiconductor Device 

46 Chip Carrier Substrate 

47 Multilayer Interconnect 

48 Chip Carrier 

49 Laminating Three-Dimension MCM 

50 Semiconductor Device 

52 Chip Carrier Substrate 

53 Solder Bump 

58 Soldered Joint Column 

59 Laminating MCM 

60 Cover 
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1 

-/W (8) ffcot, WIE*^»-A'tt: : «te*tt*m 

&&<D\*A,tOOzf (15) *5j;0«J±A/^y K (1 
6) fc^-TST^S'T'- ^^y^StS (1 2) ; ffrG 
Tlsfyf- y^rStR (12) lctt*lft&J:tfto9 
«>fc«#3itfc* 1 *mM4 do) ; *MSi*tt*m 

«/y-*t!JtSS (2 0) ;MfB±*^y7'- =^^y 
ir*« (2 0) 05j£fflJ*ffi^fc2»«*©tt^^ <? ^^' 
(2 3) ; fcfctffctMBJb**-*:/- *^DtS« (2 

o) cjus^n, ««»fci*as*tfcJH2»i«*#4'-f 

(18) fc#w*T, ttJlBT^^^y-t (12) *JJ:tm 
IB-h^Sfc (2 0) # x ItrffaiiA/^^vy (2 3, 1 
6) ifcfc J: 5; S^te«ftttfc****i/r 

"fa* 2 *NHW-r (18) ;KJ:o 

-/V (5 9) tfeot, ttB«5?»-A« : Mtiftttttt 

»-cfffe*uT*J!>» : *Vy'vas« (52) ©jt»*ffi*s 

^©iiA/TtVO':/ (15) ti 
J:Ut|2JUg/<? K (16) tr^M-ST^y^ ■ V 
tSS (5 2) ;SWET*fy/-^ytiS (5 
2) fc«»tt*j ) ttHbattK.*»*ivfcJBi*»ff^ 
(5 0) ;JRkei»tt*W"e^feiiTJ8 9, ±3B*B*5«fc 

6) ;mfs.±j}7-y7 - ^-^y^sts (4 6) <Dm.m& 

Bfc*>5<HfcOf±>^^<>^' (2 3) ;IWa±*^-y^' 

• yir*« .(4 6) cgBK£*i* «ftttfctt***i» 
fc«2^fl£^W (10) fc*v»-C, iWET*^-y^' 

=**y-r««.(5 2) *5j;tfStrfB±:fr < ? L 5':7' • **y-* 

•S« (4 6) (2 9) teiptlV^W 

(1 0) ■; ftfe^fc*BJir*«*^-f*«-9"C*9, 
ttTSB-h*^ ?^-*t!l7i« (46) t % tWBT**- y -< 

• y TS«(52) ©HJfc»>W»*W>ttA/*S»* ( 2 
9) trflM&fcfcO^^HJfr^fliB©** 

(6 0) ;lcioT*fig$iv5rtSr<l$«i:i-5)«S^r 
fSft^flf^A^?- ;/ ^ • (59) . 

-/U (2 5) tfcot, tnB*«?»-/W± : 8&e3H4# 
ftfrbftbtlXisr) % TUf-v?' ^+y^S« (2 
6) <D±gB^ffi*5.fctfJiEgB£iE<Dffi:frK. ^SroiiA/^i 
/<5/7»J:l«±A/«/«y K (15. 16) &*ri-3T:# 
f 5//-^tytS« (26) ittJlBT^yT'- 

y^s« (26) jc«»«ifc*j;^ae*)»^*$Hfc^ 



2 

y^s«oo) ;Sins±^y^- y-¥S« (3 

0) ©jSKBSS±»-fc ; 5^©li^-'<>'7' (2 3) ; 

tWEJJ^s^-^yirWR (3 0) £jtss*u m 

«t«)R:tt-fr**VfcJ|2W*^ (18) lifc^T, ffl 
IBT^yT'- ^-vyirS« (2 6) *jJ:trtlrtB±**- 
y;/. (30) jPttA/ttgfe 42 9) K«fc 

J*2¥*HW-f (18) ; ttCJIll *MM*t^ (10) 

10 Mf&Tlrf'y?'** Vermis. (2 6) ^©rai-^ 

l*tHBtt©ttA/*3** (2 9) 1"K* 
7iifico«i#Sr1-5^ (2 8) ; fcbtN-S&ftftfciS 

tbz>tc#>\z x msr^yy- **y-rs« (26) © 

JigS&ffilw&ff t — h fS'* (40) ; tioT 

[If *14 ] 8W?rfiB**»#^A^-s'P' • 
-/w (5 9) Srffi!jti-5*-ifeT?*)-oT, tUIE^fett : 3& 

&m&tt&t>*t>ftt>fiz>T*'?"s'7- (5 
2) «D±ne*aa*3it^i£gp*a5©M*^a<onA.^ 

V^*5j:U««:A//e^j/ K (15. 16) 

W ; HI 1 iNHW-f (5 0) Sr, HOKDS^yf • 

y (52) ©±te3W*i-5«Ht ; itretB 1 

*V (5 0) Sr, WeT**-!^ (5 

2) icm«ttfc»*i"*8k» ; W% i o-t 

Ic-S»fc (6 0) Sr«VT, ^^VK^-7i£bfi©«S^Sr* 

y^S« (4 6) ^K«tii5:l«t?*>oT, iWEi^y. 

•tS^-v-f- ^^y-VS« (4 6) £Ett5©|5& ; IWE± 
•Xfy-f' ^+y-tS« (46) OjKAASO±Kis « 
»0J4A/*:/<^ (23) ;«2^|Mf 
(10) Sr, IWEii*^y^- ^^y^rS« (4 
6) tcH^i-SSPg ; StrfE^*^ (10) Sr, WfE 

±*^y^ • y^s« (4 6) 

apg ; HA/^/<^7 , fcJ:t?l4A/^S' K (15, 16. 

23) ©itatio-c. itriE±*-f-y7'- =¥^y-^s« 

(4 6) fc, tWBT^y^- ^-vy^SS (5 2) t 

(2 9) Sra<S-^5S»; lwioT«fi£$tv5r 

-/v (5 9) SrUit-rS^lSTfeoT, HrfE^&J±:«i 
e»tt«-^b^fcH5.T*^y7'- *ry-ts« (2 
6) SrlS:it5l9:»;StnBT*^j/^- df^y^rS« (2 
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(3) 



4 (5 0) SWBT^yT'- * 
+ V (2 6) o±lcH^i-5©m ; tWBJBi 

(10) IWET^y^- ^f^** (2 ■ 
6 ) fc«MS»fc**1-5*» ; tilia^ 1 sW*^ ( 1 
o) <D±\Z±>tiL (2 8) .*r«wc» ^*^K*7i!bfiO 

^•=3r+y^s« oo) *»«*<&«»-<?*> o-c. ma 
• **y^£« (3 0) fcRttSR 

; m&Ujf-y? • y oo) ©jsss^ffi «• 

©±fcl, «gc©HA/feV^/ (2 3) 

fif ;«2^«£^>r (18) fc, fifEi^s^- 

y (30). feJtg1-«KM ; tWa****^ ( l 

8) srs iwejt**-?:/- ^f^ytss oo) £Bft 

K (15, 16, 23) <Oi^M\Z.XoX, ttrlB±*^-y 
•7 -tlX (3 0) £\ HBTir^y^-^y 

tifi (2 6) iitfrs-e-aaM-.iWBiiA/*:^^* 
iwmiwk* (29) *m&-r *«» ; ftfct^t-h *> 

tWBTW-y^- **y^r£« (2 6) ©3s 

[000 1] 

[0002] 30 
[ftJUOftfiS] H^^£©*SWy*iMIIK (1 

C) 14, ^^y^fclX 14*55 y ^ y -ir— 

(PC) «lc:ttA/f£^lt-t-5fc». *fcliy^s'Hw# 
A1"5 y-KaMStfT^ 5. iS^. 

I C/<y^- 5?llfa7^ • -i'y • 7^ V (DIP) £ 
fcf±# y K • 77 7 b (quad-flat ) LT 

<t>j<*j>t~- i^rtlcAftbfrvO^i 5 , P#l£Ji l oca/-? 

fc) ©aua^ibt^W«ti?^v N ©^ r<D.fc5fc^s"7— 

[0003] * fc:7* y ^ M38g«n4, .«^8UB©«L© 
hWfik. AMM, SS-fks iSSS'fkLTV^ 



7*4i/yZfiZtiK SfcttElSSHT, 1zkZ.tH-±/vt* 
• ^•-^i-zv- (MCM) S£^l-(4V^<o^ORB|f^i5 

5. i oot 7 5?^ n§g^®±-c««c© i c 

MTO«ft5M*5*5. 
©3cB-C»4, #:bifcTffiitffifc&tel£©&JR*#©*£*f4 

[o o o 4] ict#je>-rMCM<Dtumi±, i c©^'^ 

I/o y-K • *^vh^ffitcii^:-r5. bd^L^is 

mft«a*©«*it»=** mcm 

[0 0 0 5] ^3)5, i-'ST©^ BAScttrfc— o— 3^" 
s/^-t 9 t)tr v *—&*iptUfA4 * tT^^ 
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(4) 

5 

.© &#ft ^ t Lft It ftff ft 6> ft v \ 
[ 0 0 O 6 ] I 5 1 oroMCMTyn-f tli, XYf 
ffiTf4ft<, Zl4KIBoT«^-y^«r«E«N*i-5. 3 

4:* b LTV* 5. MCM, fiSiJSSAfcJ:^ 

fti-Ztt*|6]lc#t/5i:^5®^^5. I C©3&5c^5' "> 

i4\ J'**-*©* 

10 0 0 7] vZf*ftK%m-tZ> 1 oo^feli^ y 

-C\ — o— TAB7^;WAi:!^- ©^±-C*BES 

*i,fel4, TAB7>f;VAS:{|ot, -tft-eh-WJil-Sr^ 20 
SiaibftT&g;*;^*. ;r©*j&cD<^f4A/0^/??;i43& 

*5S<ft5. 

[0008] ^js^MCMtt^ n-w^f^-f-y^ • * 

tCD^fe*,, -^Dj/K-TW (Pin Grid Array 

s) (PGA) Sra*LTMCM£?&£-r5#8ifi, 2 so 

o^ffra^fcofc. TeB£«Ki4se3i5©:fci£-e, f- 

S«t-7y s'T'- '?-S'7'3IS$H2.. tfAS (interpos 

er) 14, «E«iKSrHA/^-&i-5*feH:±o-C, 

:/ • JJ ^S«SrB'J«? s ? L s'7' • y ir*fcf4T$BS 

ft*. PGA©«B^^i#A«tt« **y"Y 
[0 0 0 9] 



5 

* h$*©igv\ «36©#*ft«K**MCMlc«-f5 
[0 0 10] 

Tlffy? • y irf;ttlfcei*tt*m 
^•b-cv^. ^#^14, £«H$fc!>'>ft< h h im 

Sft^tli. EH±^TL.t.jE5tftiHI>R^$tuTV^fc> 
It-Cttft^r i, jfcfcftttftl^bT^ftvv^ejrote 

[0011] 

<5-y~7 •^•v? 3 .-/K0a*UV^tt4-«SL.-C. XY¥ 
B©a*iB«*r*9«ttK*i"K» ¥-3f#&i63eSl;:/« 

*^ a -/vSrZ«i^(S]»wfl|JBi-5ri:^-BI«g^i-5 e S 
fcK*«Kf4r<D «t 5 ft*^=L-;vSrS!!5ti-5*fe&Ji 
#-tZ>. !4A/£y 7n-fu<E>, *%W»cX<5<WS-^/w 

^-rioii, Tin-vf- y-vs«i 2<o_tKng 

£*V5. 4N»*^W lot, Tisihv^- ^^rv^mm 
1 2 i©Pr3©t§£(8*Sl4, tt3feO^'5*-CT7Wy 1 3$r 

0 JiWihW 1 4 J; o T^Ih $ *u ^ Htt^JtWfli t b 
<tt^n^- hi/T' (glob top) t£b*e>ft*<Dmik&. 

y-f - ^+yirX«l 214, S'fkT/V$ = !7A*fcliv' 

W\ FR-4ft^oyy >'MHlK««-'b^ffiT#5dS, 

ftv\ PCfi#tlJ?t5«^fcl±« «^3i<07<#ft«: 

1 >5SV % 1 4 A I- Anft <t Htf ft ft V ». Li> Lft *s b<S 

ft^p. 

[0012] ^1tm 1 Ic^-Ti 5 ir, TlsTv? • 
y irSfi 1 2 14, £«©j6BDfc«#©rt:A/£/<>'^ 1 5 
^r^'tTV^5 0 rtut<D(4A/^V7'l 514, T*^y 
y • **y-tS«l 2S:, ^CPCfi (H^UT^ft 
^) ^r|l^-^-5<o^cfflv^b^^5. se>KT*^-y7 p - 
^ y 1 2 »4SS©±EJC t«»<0*4A/fcV-t 5/ K* 
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(5) 



[0 0 13] tfcSlt, ±*f^-^ft!ltIS2 
0<fl±K2l££ftfcfc5-o<a¥3Mfc^ 1 8&^1\ 
*MI#^ 1 8 t±*fy^- **y^«2 0 t<OK 

17 * 2 1 «fc o TfT 5 . * 1 8 ttWittt 

• by:/fci?©«*©*titttv £fcf4*rom<0i§#)ft#- 

iJb*f-yr- **y^S&2 0#ttA/*&£-©fcit>fc io 
igjEK&^Sft?. |±JWg/<>^l 6, 2 335&-&L 

[0 0 14] r©HJfe^m±, T^sf^-^-ryir* 
«i 2tsxxf±^y^.- ^+yt!S2 on, ffis© 

/v— /v • /^7 2 4trWbTV>5. L-a»LftdSfe# 

[0 0 15] ®2lc % fflS-^V^s' 7 ' " ^2 
5©KiEH«r*i-. :ito^jjfc0i|©8Mfc<O#<tt:, Hit? 20 

5. 2 8 *t*jyHW/<-f ^ 2 7 £«^T 

v^5. ^2 813, B>B#?BW*©«:A/«**2 9 

fett/< y K 1 6 , 2 3 *I4, !4A/«»* 2 
a<W-**5»#*>*. -S»fc#S9rlwft^i:, ±»J»J:V 

y+s«3 o^*$ttx^*)> rot-fi/^tT 
#5. ftlt^tritt, »3w^-fj'7'-^!) 

J: 5 fc U* itfttf ft h ft v» r -e*> 5. * IB 2i,t - h 

* 4 1 »„• t — h 4 0 <DJi»C||^S3uT, flf/ffc 
23 7 5. MCM<D?S&6Sci6:7K»?riS ; »5 



5 

[0 0 16] £fc3&5cMCM£f£5fciM::^y:7* • * 

EI3^ S tB^JC^tfcxW— h^tufe. (populated) f 
5/7"- #^y-y4 2<D^fEE!*^-t- e 0 3»o^-t-«J; 5 

<D±fw^$H5c mxtef-yzf • **}) J r&&4 6»± 
#JgiftoTV^„ ajg-f^rirtt, wf frucD^llfefcl 
<D^y7- =3r^y "VS^fe » ^W^iS«i©S«t 

<|#5£© (*A^fc5ffifiJc fc^i" 5 14 A,*:^ ^7% fc f4# 
-/V2 3&. f?7- ^ty-tS«4 6 0j£I±l;t* 
i-5»o fct^tfrott^li, &£#©Jfc*#8 0 : 2 
0©*tj£, *fcf4*©ftfc©lieglH)ftl4^fc-^3:fflj£iSri 

o.t t> «t v \ mmmm-t , ^^^^^^ ^44i 

/^V^2 3 t<ora^#€*SS«g£4 7Sr^LT^t ) tv 
•5„ *+yt4 2tt, liA/^>'7'2 3 

[0017] 134 ffe^lcsKtrai^- bZtvlz^y? 

• y ir 4 8 ©»fffiI2ISr^-f. ^50 
tt, ^y^"- ^E-^ y-¥S«5 2©±lrSKSH5. 1214 
K^i-i 5 ^^^^5 014, C4^fiA/^ 
VT's 3ldJ:oT, S«5 2 0±fcSBK$itfc/<y K • 
T-Wf • df^-y^' (Pad Array Carrier ) (PAC) t 

VTirZtiZiF. te©H!£^1ieftH3£#i5fc 

5. ^®:<0»±A/^>'7**fcfi*-/v,i 6(4, 

y^2 3i:ll^5Sj*-Cfc5rti5SiL<« ^s// 

• y -YS«5 2<0±ffiiC«*$tu5. ttA/^VT' 
1 6l±tt&M®JfctoP.6 0 : 4 0 4fcl4SU«Dit*<0-g'^ 

^ft5•&^ia^<Oli^fc^Sr«ffii-5a*^i, WJDI 

O^^Srl»Jl:i-5.fc«)t?j5 5. %ibii5tiK©y7 
o-®j^g!:PBf<D-0iJf4, ^3^-^y- i T-Sr^/v^y7'- 

©>f^7i- ^SrPfl^L.ftt^tiSS*UV\ 

• =Sf+ y-¥S«5 2©±eBfc*)5»4A/fcV<^l 6 05 IS 

tWkott^^.^i 5 1, S«5 2<Dj6ffiK& 
mb©l4A/fc*^v^l 6tt» ^4MCM 
Sr. PCi (BI^L-CV^ft^) fcjiafii-*©fc«»**l, 

[« 0; 18 1 - f- y 7 • * * « •* 4 2;,. * 8 tt4&£k; 
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(6) 

9 

t£t>-hWi 3&5cMCM4 9 «il«k:*il* 
T, 2o©fyy • **yir£«4 6, 5 2JiCbW^^ 
fcCU/fcX^T-l 6, 2 3<D&m*. liA/^y 

^•co^JSr^i-. liA/^y 7b- • T'ta-fe^Ttt, 05 K 
^i"J;5t-> JiA/^vyi 6, 2 3^Lt, iff 

[0019] #$g93<E> 1 o<D/< JJ 3L— -> a >-£r0 6 
50ISMCM5 9<^»f®ia-Sr^-t-. S8i€^lt0^fc6 

jfc©*:*^ llA/fcg-&2 9l4#^H-»^Sri:oT*J 

[0020] 3»SMCM?r'(^2)7 , n-fe^(0^*>fiA/O*J 
Ali, /VSr«l^fi:T5ltIt-x ftl"<;v©f yT" 20 

5.rtTfc5c *:<p1tV>^* Y-mK-ott# 

[0 02 1] ±IEroSi^*5J:Utmc-&4H5Bll4s * 
asg^ifcofc. ttA/^tt<DE?!lf±, *i7 a -/v^P)0 30 

-is a yifesmttZi: fciitf, ^5-© 

ttA/^VT't, T;^:/?'- *+y^£*t*#J 

/« y*- J? £ JxfciiywW/M * &^ ? -f • * * y irS 
g«©«* bv»T*u*«l« tt J: 



70 

[01] < mm 3 &5c¥-3Mfc^A"?-^ y ^ 

• *5?a— (MCM) <0> l±A/^y 7D-ffiO^Sia 

[0 2] t- hi^*&*1-$«S3&7E¥5*#MCM 
©fr®0T*fc!K *^BjOloOHJi^J^L.-C^5). 
[0 3] «SroT§B*ffi±twi4A/^<>-7'SrWi-5f 1 s' 

-CfeUs ^SMIC*^** 3^5E¥-3SflsMCMSr«a^-3t 
X5 l-otOSKSr^LTV^. 
[0 4] S«<DTIfl5*5J:U t ±aJ^ffioM*'l-(4A/^^> 

«:^W^<oWrB0-C*)t», 3&tg¥ 

10 5] ms3&.7t i Em#MCM<Dmw®-eh'9-. #3§ 

93© i -o©Hl£M$:^ urv^i. 

[0 6] T*¥*^^^5r«P-^fcSr^i^fc«fi3 
&55i£iW*T/i^*-y:/ • ^■^ 3 .-;vo»fB0T?fc t) , 
#3691© 1 o©5S160g£^ bT^5>. 

[*3-S§-©Sft91] 

1 o s&m*4 

12 Wy/^+iitSfi 
1 3 

1 4 *flt*t 

l 5 [i/ult^-y-f 
l 6 y K 

1 8 

20 ±Jr?y7' ^^y-ts« 

2 2 »lh«- 

2 3 ttA/^<V^/5S-^ 

2 4 *A<— /V • T 

2 5 W^f'y ^" ' — ^ 

2 6 -fHf-y-f' ^r^yirS« 

2 7 ^ 

2 8 -&>fc 

2 9 HA/^S-g- 

3 0 ±*^5'7'- ^r^y^S« 

3 2, 3 4 #.3Hfc-7^'f ^ 

4 0, 4 1 t— y'sst 
42 fj/7"'*t!) + 
4 4 iHMW/<-f* 

46 ^yT'-^-^y-^SS 

4 7 &mtts&m 

4 8 ^y^-^^y-Y 

4 9 a«3ftj£MCM 

so ^at^^^ 

5 2 fyT*- ^Tlt^mWi 
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mftU) sftfcl 3¥3^ 1 6B (200 1. 3. 1 6) 

<fcBB¥6- 1 3 54 1 
¥J*6¥lJ! 2 1 B (1 9 94. 1. 2 1) 
<£&f!<&£F^fB 6-136 
[ttiM**-] #S¥5-6 2 5 2 6 
[MMMHMWB7JK] 
H01L 25/10 
25/11 
25/18 

IF I] 

H01L 25/14 Z 

maaai 2^2^ 2 9 b (2000. 2. 2 

9) 

tdlEJSfflJ*ffi±fc*>5mitt:A/^^ (1 5) 

• ^Y y -fctNWBttfc 
$ 1 *m#f4 t»^i-*»Jb«- ; 

s#v*L»2 4|y»*yw , -c*o'c, -fjsf-yf' 

mm t ±3s+ yzT'^^v^mmhimi ^ 

Tlrt-y-f • V 7S«t±*f^^ • ^!^7IS 
i:OWOJB2l4A/^^-Cfcot:» 

is*** 2 ] nm^rnvf^^-^y^ • ^•-a^ 



& 9 tttt bivitfd 1 ^^y-T ; 

y y 7$«t ttrfET*^ • * * y <orat^ 

If! 1 SrWIET^yT' • *y y irSSiKH 

ttr|g«li|fe3i»y>f±^fc*itv^T, x#vW7fl' 
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Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 
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□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
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the IFW Image Problem Mailbox. 



